Microwave-mediated analysis for sugar, fatty acid, and sphingoid compositions of glycosphingolipids.
For chemical characterization of glycosphingolipids, it is necessary to determine the chemical compositions of three constituents, i.e., sugars, fatty acids, and sphingoids. A new rapid analytical method is described using a one-pot reaction in a household microwave oven, producing sugars, fatty acids, and especially sphingoids free of by-products, from a single aliquot of a biological sample. Glycosphingolipids were hydrolyzed by microwave exposure with 0.1 M NaOH/CH(3)OH for 2 min followed by 1 M HCl/CH(3)OH for 45 s. The alkaline methanolysis step produced intermediate lysoglycosphingolipids virtually free of by-products such as the O-methyl ethers usually seen. The fatty acid methyl esters were extracted with n-hexane, and other reaction products were dried, taken up in aqueous alkaline methanol, and shaken with chloroform. Sphingoids partitioned into the organic phase under these conditions, whereas the sugar portion that partitioned into the aqueous phase was re-N-acetylated and remethanolyzed for 30 s by microwave exposure. Analysis of the profiles of glycosphingolipid constituents obtained using the microwave oven method showed that they were quantitatively and qualitatively comparable to those obtained by time-consuming conventional methods, which require reaction for several hours. Analysis of the three constituents, including analysis by gas chromatography, may be obtained within 1 day using the method described here.